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CHAPTER I 
I NTRODUCTI ON 
1 .  1 Purpose of the Study 
The purpose of the study i s  to demons trate and eva l uate the 
effecti venes s of geograph i cal  i nforma tion sys tem in puts  to  water 
qual ity improvemen t programs. The particul ar program in th i s case 
is the federa 1 1  y s ponsored Mode 1 Imp lementa ti on Program (MI  P ) . The 
water q ual ity probl ems addre ssed i n  the study stem from non-po.int 
sot.ai'ces  of pol l ut i on .  The major non-point source pol l ution is 
soil erosion from a gr i cu l tural l and . It  must be n oted that t he 
purpose of the study is not to eva l uate the effec tiv enes s  of water 
qua l ity improv ement  programs . That eval ua tion is the  goa l of M I P  
and beyond t he scope  of. this study. 
The informat i on needs for a water qual ity improvemen t program 
are u sua l l y  very compl ex .  Management decision s addre s s i ng wa ter 
qual ity probl ems a s soc i ated with non-poi nt  source pol l u tion require 
the in teg rati on of l and cover , soi l s ,  and l and management informati on . 
The use  of the comp l ex i nformati on con sumes t ime and manpower that 
cou l d be util ized more effic i entl y to imp l ement the management 
program . I t  is  anti cipated that the u se of a com�uteri zed geo­
graphi c informati on system wi l l  enabl e more effic i ent  u s e  of time 
and resources .  
1. 2 Overvi ew of Model Imp l ementat i on Proqram 
On Janua ry 1 3 ,  1978 , the La ke Herman waters hed , a l ong wi th 
s i x  other areas in the nat i on , wa s sel ected for i nc l u sion i n  the 
U . S� Departmen t of Agri cu l ture (USDA } /U . S . Environmen tal Protec t i on 
Agency (EPA ) s ponsored Model Imp l ementation Progr�m {M IP ) . 1 The se 
agencies were authori zed to formu l ate an  agreemen t to as s i s t  eac h 
other i n  c l ean i ng u p  ou r ·na ti on's i n l and waters u nder P . L .  92-500 
( revised ) , otherwise known as the Federal Water Pol l ution Control 
Act of 1 972. 2 The M I P  was des i gned to serve a s  a mean s of 
demonstra ti ng  the effecti venes s of concentration and coord i na ti ng 
the vari ous water  q ua l i ty managemen t programs of the  USDA and the 
EPA . The agreement  wa s formu l ated to sel ect areas on wh i ch l and  
treatment mea sure s  to  control non-poi nt sou rces of pol l ut i on cou l d  
. . . 
be app l i ed to determi ne the i r  effecti veness  i n  improving water 
qua l i ty by control l i ng sed iment yi e l d . 3 
M I P  i s  admi n i stered through  variou s groups  wit h i n  the Un i ted 
States Department of Agri cu l ture and Uni ted States Env i ronmental 
Pro tecti on Agency .  South  Da kota groups coopera ti ng i n  the proj ect 
i nc l ude : South  Dakota Department  of Game , Fi s h  and Pa rks;  Sou t h  
Dakota Departmen t of Environmen tal Protecti on; Eas t  Da kota 
1u . s .  Department of Agricul tu re ,  208 Work Group , "M I P :  Model 
Imp l ementat ion Program , "  Land and Water 22 (Augu st-September 1 978 ) :  
pp . 1 0- 1 1 ' 47 . 
2u . s .  Statutes at  Large , Vol . 86 , "P.L . 92-500 , "  1972 .  
3J i m  Rid l er , "La ke Hennan Model Impl ementation Program , 11 Soi l 
Conserva tion Soci ety of America , South Dakota Chapter, News l etter 
(Apri l 1 979 ) : p .  8. 
2 
Conservancy S ub-District; Firs t P l anning and Devel opment  District; 
La ke Herman Devel opment Association , Soil Conservation Service; 
Sci ence and Education Administration; Economi c ,  Statistica l and  
Cooperative Service; Farmers Home Administration; t he Coopera tive 
Extensi�n Service; and the Remote Sensjng I nstitu te of South  Da kota 
State University. 
The USDA/Soil Con servation Service ( SCS ) was sel ected as the 
l ead agency for the La ke Herman MIP.  SCS , in conj unction with 
numerous  cooperating natural  re sources group s ,  developed a work 
3 
pl an  designed to addres s  nine objectives. They were: ( 1 )  to 
establ is h the c urrent "ba se l ine" condition of the water shed; ( 2) to 
a s sist in identification of area s in need of l and treatment; ( 3) to 
assist in the eva l uation and ma ke recommenda tion s on be st  management 
p_racti ces for the waters hed; (4 ) to assist in the eva l uation of wa ter 
qua l i ty improvement treatments and structu res; . ( 5 )  to p rovide 
documenta tion of the accompl is hments of M I P; ( 6 )  to l ocate ba n k  
,..: 
sta bi l ization probl ems and monitor effects of sta bil ization; ( 7 )  to 
e s tabl is h the current su rface drainage network and monitor �ny 
changes which resu l t  from MIP; ( 8 )  to as sist  in identifying point  
and  non-poin t pol l ution hazards; and  ( 9) to monitor general water 
, 
qua l i ty .  
1 .3 Lake Herman Waters hed 
La ke  Herman is a natura l  meandered l a ke two mil es  we st of 
Madison , La ke County , South Dakota in the southern end of the 
Prairie Coteau  physiograp hic province. The l a ke wa s formed by 
gl aci a l  acti on  and the watershed i s  characteri zed by g round  mora i ne  
a�d i nterven i n g l ow- l yi ng marshes . Lake Herman State Par k  i s  t he 
second most  fre quentl y v i s i ted state park  i n  Sou th Da ko ta . 4 
4 
The watershed covers approximate l y  145 square k i l ome ters ( 56 
square �i l es ) wi th an addi ti onal appro�i matel y 26 s q ua re k i l ometers 
( 1 0  square m i l e s ) of undefi ned dra i nage .  About 7 0  percent  of the 
waters hed i s  cropl and  (45 percent sma l l gra i n s, 45 percent  row crop s, 
and  1 0  percent  al fa l fa ) . Hayl and an� pastu rel and fo rms a bout  20 
percent of the watershed . The rema i n i ng 10 percent o f  the area 
con s i sts of s 1 oug hs,  po tho 1 es, fr. rms teads and water .  
La ke Herman covers about  547 hectares ( 1 350 acres ) wi th  a mean 
depth of f. 7 meters ( 5 . 5 feet ) and a ma xi mum of 2 . 4  meters  ( 8.0 feet ) . 
Two majo r  streams dra i n i nto the l a ke, one from the north, one from 
the south  ( Fi g ure 1 ) . P rec i p i tat i on · i s  about 584 . 0 mi l l i meters 
( 23 i nc hes ) wi th  gros s evaporati on of 838. 0 mi l l imeters ( 33 i nc he s) . 
Runoff from the waters hed i .s estimated at 38 . 0  mi l l i meters (1.5 
i nc he s ) per year .  Outfl ow from La ke Herman pas ses  over a man-made 
sp i l l way i nto S i l ver Creek and on to La ke Mad i son. The Lake  Herman 
Repo rt prepared by the East Dakota Con servancy Sub-Di stri ct i n  1969 
reported h i g h  s u l fate, n i trate, and p hosphoru s l evel s and descri bed 
the pri nci pa l probl em to be the degree of s i l tat ion . 5 Severe fi s h  
4u . s. Department of  Agri cu l ture, Sci enc e and  Educat i o n  Admi n i ­
strati on, Sed i mentati on Laboratory, Report o.n Sed i ment Rates, La ke 
Herman, La ke County, South  Dakota ( 1979): p .  1 .  
5East  Dakota Conserva ncy Sub-Di stri ct, La ke Herma n Repo rt . 
Broo ki ngs, So uth Da kota (1969): p .  2 .  
5 
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ki l l s  occurred i n  1 968-69 and agai n i n  1 977 . 6 Lake Herman, 
accord i ng to the State Lakes Preservati on Commi ttee, i s  i n  
desperate need of l a ke preserva tion  mea sures . 7 
6 
6c.L. C hu rchi l l ,  C l yde K .  Bra s hi er, and Dan L i moner, Eval uat i on 
of a Recrea ti onal  Lake R�habi l i ta ti on Project (Broo k i ngs,  So ut h 
Dakota State U n i vers i ty, 1 97 5): p .  6 .  
7state La ke s  P reservati on Commi ttee, A P l an for the  C l a s s i ­
fi cat i on, Preservation  and Restorat ion  of Lakes i n  Northeastern 
Sou th Dakota ( 1 977 ) .  
k i l l s  occu rred i n  1 968- 69 and aga i n i n  1 977 . 6 Lake Herman, 
accord i ng to the State Lakes Pres ervati on Commi ttee, i s  i n  
desperate need of  l a ke preservation  mea sures . 7 
6 
6c.L. C hu rchi l l ,  C l yde K. Brashi er, and Dan L i moner, Eval uat i on 
of a Recrea ti onal  Lake Reha bi l i ta ti on Project (Brook i ngs,  So uth  
Dakota State Un i vers i ty, 1 975 ) :  p .  6. 
7state Lakes  P reservati on Commi ttee, A P l an for the C l a s s i ­
fi cat i on, Preservati on  and Restorat ion  of Lakes i n  Northeastern 
South  Da kota ( 1977) . 
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CHAPTER II  
L ITERATURE REVIEW 
2 . 1 Secti on 208 Water Qua l i ty P l ann i ng 
There i s  l i ttl e doubt that one of the pr imary rea sons  La ke Herman 
waters hed was se l ected for the Mode l  Imp l ementat ion  Program ( M I P ) was 
beca use  i t  wa s one of  the ten water qu al i ty study a reas of the. 
Sou th  Dakota Department of Env i ronmental Protect i on  ( DEP ) s ec t i on 208 
water qua l i ty managemen t study. In  r977 the La ke Herman. wate rs hed was 
se l ected a s  one of the ten water qu a l i ty study areas i n  Sout h  Dakota 
to be i nvesti g ated u nder Sec ti on 208 of P .  L. 92-500 . The 11 208 program" , 
as i t  was �al l ed, addressed water po l l ution probl ems throughout  the 
Un i ted States . The 208 program devel oped a pl an  fo r addre s s i ng the 
probl ems of non-po i n t  source pol l uti on and made recommendati o n s  on 
management practi ces neces sary to reduce the po11u t i  on·. MIP i s ,  
i n  fact, the i mp l ementation  program for ma ny of the recorrunendat i ons 
made  by the sect i on 208 pl an. 
In cooperat i on wi th DEP the So i l  Conservati on  Serv i ce ( SCS ) . 
prepared a report enti t l ed "So i l Eros i on and Sed i men t Yi e l d  i n  Ten 
Water Qua l i ty Study Areas i n  Sou th Da kota . "  The report conveys 
the res u l ts of  a study to determi ne esti mated eros i on and sed i ment 
yi e l d  from crop l a nd , gra ss l and ,  gu l l i es ,  streamba n k s  end other  
sources u s i ng the  Un i versal  So i l  Lo s s  Equa t1on. Sed i ment was 
determi ned to be a pol l utant i n  a l l ten study areas . 1 
1u.s. Department of Agri cu l ture , So i l  Conservat i on Serv i ce , 
. So i l Ero s i o n  and Sed i ment Yi eld i n  Ten Water Qua l i ty Stu dy Areas  
i n  Sou th Dakota (1978): p. 2 .  
The report a l so recommended severa l  best management practi ces 
( BMP} . The En v i ronmen tal Protect i on Agency ( EPA ) has  defined BMP , 
as publ i s hed in· the Federal Register , as  fol l ows : 
The term , best management pract i ces ( BMP ) , means  
a practi ce, or combi nation of  practi ces , that  i s  
determi ned by a State ( or des i gnated areawi de p l ann i ng 
agency ) after probl em a s sessment , examinati on of 
a l ternat i ve practices ,  and appropriate pub l i c  
part i c i pa ti on t o  be the most effect i ve , practi cabl e 
(i nc l uding technol og i ca l , economic , and in sti tut i onal  
con s i derat i ons ) mea ns of preventing or reduci ng the 
amount  of pol l uti on genera ted by non-po i nt s� urces to 
a l eve l compati bl e wi th  water qual i ty goa l s .  · 
Thus  best managemen t practi ces i n-section 208 water qua l i ty manage­
ment pl an s are pri mari l y  tho se manag·emen t practices · t ha t  are 
bel i eved to have a benefi c i a l  impact on water qua l i ty . . S i nce 
sediment yiel d affect s  water qua l ity advers ely in t hese  study 
areas , management pract i ce s  that redu ce s ed iment yiel d wil l be 
. BMP 's . 3 Impl ementa ti on of the best management pract i ces for t he 
Lake Herman waters hed i s  a pri mary objective of M I P. 
2.2 Computeri zed Soil Survey Data 
8 
Conunun i cati ng  so i l  survey i nformati on to t he publ i c  i s  di ffic ul t 
because  of the  comp l exi ty of  so i l s and t he d i versity of  i nformation 
needs among l and  u s ers  and p l anners . 4 Jansen and Fento n discus s  the 
2u.s. Depa rtment of Agricul ture , Soi l Conservat i o n  Servi ce , So i l  
-Eros i on and S ed i ment Y i e l d in Ten Water Qua l i ty Study Area s i n  
South Da kota ( 1978 ) : p .  5. 
3Ibid . 
4 I . J . Jansen and T .  E .  Fenton , "Computer Proce ss i ng of  Soi l Survey 
I nformation , "  Jou rnal  of So i l  and Water Conse rvation 33 ( J u l y-Augu st 
1 978 )  : p. 188. 
9 
u s efu l nes s of computer processi ng to s imp·l i fy and i nterpret soi l data . 
They descr i be the concepts of a computer storage and re tri eva l system 
to proces s  soi l survey i nformati on . The des i gn of the system i s  
focu sed on three object i ves: (1)  maxi mum fl exi b i l i ty a nd u se , 
( 2 )  rea sonabl e cost  and operati on , and ( 3 )  data accuracy . 
The Map Informat i on Process i ng System , a s  i t  i s  ca l l ed by Fenton 
and Jansen, has the capa bi l i ty to i nterpret and genera l i ze s oil s data 
to ma ke more conven i ent  use of the d�ta . Map product i on  at  varyi ng 
sca l e s and formats  i s  a l so pos sibl e .  The des i gn concepts a re ba s i c  
to any compu ter storage and retr:eva l system empl oyed to ana l yze 
natura l resou rce i nformati on . 
The system u t i l i zed i n  th i s s tudy ha s al l t he capa bi l i t i es of 
the Map Informa t i on Proces s i n ·g System and more . It a l  s o  i ncorpora tes 
other natu ra l resource i nformati on i n  combi nati on wi th  s oi l s  data 
to even mo re effecti vel y deri ve i nformati on from a soi l su rvey . 
2 . 3 Land Cover Informat ion 
Wi s l er and  Brater exempl i fy the hydrol og i c  i mportance of l and 
u se i nforma ti on  i n  the fol l owi ng quotati on: 
Of a l l the many phys i ographi c  factors t hat 
affect t he runoff of any area, one of the �ost  
i mportant i s  l and u se, or  l and management . 
Further, Wi s l er and Brater state that  grass  cover tends  to p romote 
i nfi l trat i on and t ha t  t here may be mo re vari ati on i n  i nfi l tra ti on  
5c.o. Wi s l er and  E . F. Brater, Hyd rol ogy ( New York: John  Wi l ey 
and Sons,  Inc . ,  1959 ) :  p .  38. 
capac i ty resul ti ng  from whether or not a parti cu l ar soi l i s  under 
cu l ti vati on than wou l d be found in di fferent soi l s  hav i ng t he same 
s urface con d i t i ons.  Open crops s uc h  as corn are reported to provi de 
l i tt l e protect i on from ra i n  compact ion and on l y  a parti al  cover of 
organ i c  matter wi th  the res u l t  t hat i nfi l tration c apaci t i e s  can be 
quite l ow i n  s u ch areas. 6 
I n  resea rch conducted from 1 970 through  1 973 at s ev en s i tes  
in Brook i ngs County , South Dakota, Harms, reported varyi ng effects 
of l a nd u se on the q ua l i ty and q uant i ty of runoff from ra i nfal l and 
sn�wmel t. Ra i nfa l l runoff from South Da kota agric u l tura l  l and  i s  
not a freq uent occurrence� happen i �g an est ima ted fi ve t i mes  a yea r 
at one of ·the cul t i vated test s i tes . Uncul t i vated l and  prod uces 
even fewer ( 1  es s than one )  ra.i nfa 11  runoff events per yea r .  Where 
' 
ra i nfa l l runoff does occur , however,. the q ua l i ty i s  better i f  i t  i s  
from permanent gra s s l and s. Most  runoff from grass l and occurs  from 
snowme l t. 7 
The effects  of runoff from cul ti vated l and on water q u a l i ty 
are compounded by the presence of ferti l i zers , pest i c i des and 
1 0  
organ i c  matter. · Chemi ca l  e l ements of the ferti l i zers and pes t i c i des  
are absorbed by the soi l and  carri ed by the s ediment i nto the surface 
water resources . Organ i c  matter i s  al so transported by the runoff . 
6 c . o. Wi s l er and E.F. Brater, Hydrol ogy (New York : John Wi l ey 
and Sons , Inc. , 1959 ) :  p. 38 . 
7L.L. Harms, "Quant i fi cation of Pol l utants i n  Surface Runoff 
from Agri cul tura l  Lands i n  Brooki ngs County, South Da kota. 11 ( P h . D . 
d i s sertati on ,  South Da kota State Un i vers i ty, 1 973 ) .  
The organi c matter ha s a s i gnificant bi ochemical  o xygen demand which 
depl etes the oxygen suppl y i n  t he water . The depl eti on of oxygen i s  
often fatal to fish  and other aquati c l ife. 
Hi s torical l y  l and cover da ta have been obtained through cens u s  
interv i ews , fie l d mapping , ma il questi9nnaires , s tudies of samp l e 
areas ,  or some combi nation of these methods . Genera l l y these forms 
of data col l ection are time consuming and of dubiou s · va l ue  where 
·t i mel i ne s s  i s  of i mportance . 
Remote sens i ng techniq ues have been proven to be an accu rate 
anc cost effective meth od fo r obtaining l and cover i nforma ti on. 
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The Manual of Remote Sensing i s  perhaps the singl e most compre hens i ve 
source of 
·
i nformat i on concerning methodo l ogy and app l ication of 
remote sens i ng techniq ues to l and cover inventories . 8 
Low a l t i tude aerial p hotography; which was used i n  t his s tudy ,  
ha s t he reso l uti on necessary to i nterpret l and cover i nformation wi t h  
a h igh l evel o f  accuracy and detail . Low a l t i tude p hotograp hy is 
us ua l l y  the  primary source of information for forest , agricu l tural , 
mi neral and water reso urces i nventories which requi re a hig h  l evel of 
de ta i 1 .  
2 . 4 Geographi cal  Infonnation Systems 
Geograp hic i nformati on systems cons i sting of stored digita l 
res ource data t ha t  are retrieva bl e are rel atively new to resource 
8Robert G. Reeves et a l . , Manual of Remote Sens ing , Vo l s .  1 
and 2 ( Fa l l s  Church , VA: America� Society of Photograrrmetry , 1975): 
pp . 1 353-1 545 . 
management . The theory ha s exis ted for several years but  it i s  onl y 
recentl y t hat  comp uter programming capabil i ties and data proce s s i ng 
costs  have reac hed a l evel at which government and pri vate indu stry 
can uti l i ze them. 
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Several forms of geograp hical informa tion systems ex i st . They 
vary i n  s i ze ,  u se and effectiveness . The object i ves of a ny geographic 
i nformat i on system or devel opment project and the  purpose  of the 
effort must  first be cl earl y understood so that the sys tem can be 
vi ewed in t he context intended .by the ind i vidual s or agency 
s ponsoring the system. 9 
Conceptua l l y  t he primary objective of a res ource geogra p hic 
i nformati on system is to be abl e to l ocate any s patia l  po i nt or 
poi nts  wi t hi n a se l ected geograph ic  area and provi d e  a tabu l ar or 
gra p hi c representation of the  point �hich can be understood i n  t he 
normal terms of res ource management. A geogra phic area may be a 
watershed , county , state , geol ogi c formation or any other area that 
has an i dent i fi ab l e boundary . A s pati al poi nt or points wi th i n  an 
area may be a segment of drainage with i n a waters hed , a towns hip 
wit h i n  a county , a county wit h i n  a state or any i nd i v i dua l  acre of 
l and wi thin an area� The tabu l ar representation of the  points 
coul d be the  number of acres of l and wi thin the county or the 
el evati on of the geol ogic formation. The graph i c  repres entation , 
9 R . F. Toml inson , H . W .  Ca l k i ns , and D. F .  Marbl e� Compu ter Handl ing 
of Geogra ph i c  Data ( Paris: The Unesco Press , 1 976): p .  1 3. 
usual l y  a map , must s how the c haracteri st i c s of interest s u c h  as  
l and u se , e l evati on and so i l  type .  Mo st importantl y it  mus t be 
a bl e to l ocate ,  anal yze and provi de a ta bu l ar or gra ph i c rep resenta­
t i on of s evera l cha racter i sti cs  of  a pa rt i cu l ar  po i nt or po i nts. 
A resource manager may need to know the el evat i o n ,  s o i l  type and 
·l and u se of a part i cu l ar poi nt or po i nts wi thin a watersh ed . The 
end resul t i s  the  a bi l i ty to take i nto considerat i on any or a l l of 
the c haracteri st i cs  of a parti cul a r· area and effect i ve l y and 
effi c i entl y  ma ke management deci s ions . 
.. 
There are usua l l y  s i x  s ubsystems to an i nformati on system . The 
management s ubsystem i s  concerned wi th overal l sys tem devel opment. 
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The data acq uis i t i on s ubsys tem addresses the p robl em of acqu i ri ng a l l 
t he da ta el ements neces sary to ana l yze a parti cu l a r  prob l em .  The  
i nput and  storage s ubsystem deal s mainl y wi th  t he technical  operati ons 
necessary to convert t he source data to d i gi ta l  fonn .  T h e  data 
retri eval and analys i s  s ubsystem deal s wi th extraction of  data  from 
storage  to perform the necessary ana lyti cal  operati on s .  T he 
i nforma ti on output s ubsystem cons i sts  of pro ducing tabu l a r  l i st i ngs  
of mea surements ,  stati s ti ca l  ana l ys i s and graphi c d i s p l ay .  T he 
i nfo rmat i on us e subsystem pro v i des an i nterface to t he u s er a nd the  
system .  
The i nformati on system used i n  th i s  s tudy h a s  t h e  s i x  s ubsystems 
d i scus sed . The ent i re sys tem ha s been des i gned to effectivel y 
manipul ate and anal yze res ource i nfonnation necessary to properl y 
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address management deci si ons to i mprove wa ter q ua l i ty wi t h i n the 
Lake Hennan waters hed. 
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CHAPTER I I I  
PROCEDURES 
3. 1 Area Res ource Analys i s  Sys tem 
AREAS� Area  REsource Ana lys i s  �stem , i s  a ce l l ul ar geograph i c 
. . , i nformation system deve l oped at the Remote Sen s i ng I n st i tute . 
AREAS was uti l i zed to s tore , retr i eve , ana lyze and map soi l s ,  l and  
cover  and treatment data for the waters hed . There a re f i ve pri mary 
analysis funct i ons u sed: data i nput , themati c general i zation , 
thema ti c composi t i ng ,  area tabu 1 at i on ,  and map produc t i on . Data 
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i np ut i s  a ce l l ul ar change po i nt system where onl y  c l as s  boundari e s  
are coded . Thema t i c genera l i zati on was used to simp l i fy t he bas i c  
treatment , l and cover and soi l maps and to genera l i ze compos i te maps 
of treatment , s o i l s  and l and cover data . Compo s i t i n g  i s  mere l y the 
overl aying of themati c data to determi ne combi nat i on  c l a sses . For 
examp l e ,  to determi ne what t he land cover i s  on a spec i fi c  soi l 
mapp i ng uni t .  Area tabu l a ti on s  i n  any uni t of measurement can a l so  be 
deri ved for the  data . Map product i on can be ach ieved by two p ri mary 
proces .ses .  One method  i s  t o  generate bl ack and wh i te 1 i ne maps  from 
a computeri zed mechan i ca l  p l o tti ng devi ce . The other  method i nvol ves 
generati on of d i g i ta l  i mages on computer compati b l e tape s  wh i ch are 
p rocessed on an  e l ectrcni c fi l m  recorder .  The fi l m  recorder devi ce 
1Mi ke Wehde , B . K . Worcester ,  and K . G .  Da l sted, "Comp uteri zed 
Resource Management , "  ( Submi tted to Journal of Soi l  and Wa ter 
Conservati on , 1 979) .  
produces color or black and whi te fi l m  nega ti ves whi c h  ca n be photo­
graphi ca l ly proce s s ed to produce maps on photograph i c paper or 
transparen c i es . 
3 . 2 Select i on of Cel l  S i ze 
One of the primary cons i derations  of any cel l u l ar based 
info rmati on sys tem i s  cen s i ze .  2 nce l l s i ze "  refers to t he un i t  of 
meas urement in area wh i ch a cel l represents when overla i d  onto the 
data be i ng d i gi ti zed . 
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The ce l l  s i ze selected for thi s study was 0 . 25 hectare ( 0. 625  
acre ) . This cel l s i ze provided s uffi c i ent deta i l  for SCS  purposes 
and was compa t i b l e wi th the deta i l ed s oi l s urvey s cale 1 :20 ,000 and 
the 1 :1 0 ,000 co l or aeri al photography . In  addi ti on ,  the 0 . 25 hectare 
{0. 625 acre ) cell s i ze i s  an  aggregati onal mu]t i pl e of 640 acres 
which i s  t he corrmon uni t of measurement for a secti on  of l and under 
the Un i ted States Rectangular Survey System. For examp l e , a 2 x 2 
aggregati on would create a 2 . 5 acre ce l l, a 4 x 4 aggregati on wou l d 
create a 1 0  acre cel l and a 32 x 32 aggregati on wou l d equal 640 
acre s . The same cel l s i ze was u s ed for a l l elements of  t he i nformat i on 
sys tem . 
2Mi ke Wehde, "Appl i cati on Ana lys i s of a Ce l l u l ar Geographi c  
Informati on System" (M. S .  Thes i s , South Da kota State Un i vers i ty ,  1 979) . 
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3.3  Soi l s  
So i l  seri es data are a very i mportant e l ement of the geograph i ca l  
i nformati on system deve l oped for the La ke Herman wa ters hed . The 
detai l ed so i l s  data for the Lake Herman watershed were obta i ned from 
the SCS deta i l ed soil survey of Lake C�unty , Sou th  Da kot a . 3 Wi thi n 
the waters hed the re were 40 mappi ng.u n i ts . The mapp i ng un i ts 
represent di fferent soi l seri es  and ·soi l  comp l exes d i vi ded on t he 
basi s of s l ope characteri st i c  . . Tabl e 1 l i sts the d i fferent mapp i ng 
uni ts and the i r  c haracteri sti cs .  
The so i l s data for the waters hed we�e manual l y  d i gi ti zed by 
gri ddi ng each  i nd i v i d ua l  square mi l e  or secti on of the soi l survey map 
sheet and treati ng each as a subset of the tota l soi l s  data set . To 
si mpl ify hand l ing , t he data were di g�ti zed usi ng  a change poi n t  system 
whereby on ly  the gri d poi nts where t he so i l  mappi ng uni t  boundar ies  
change were recorded . 
The a l p hanumeri c i denti fier  for the mappi ng un i ts whi c h  i s  used 
i n  the so i l  survey was u sed as the i denti fi er i n  the  d i gi ti z i ng process . 
The al phanumeri c i denti fi er represents the soi l seri es o r  comp l ex and 
the sl ope characteri sti c of each mappi ng un i t .  The sl ope cha racteri sti c 
has si gn i fi cant  i nfl uence when consi deri ng whe th er or not  any form of 
l and treatment i s  necessary .  
3u.s. Department  of Agri cu l ture , Soil Conservati on  Serv i ce ,  
So i l  Survey of Lake County , South Da kota ( 1973): p p . 58�68 . 
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TABLE I 
SO I L  MAPP ING UNITS AND THE I R  CHARACTERI ST I CS 
Al phanumeric % 
I dentifi er  Characteristic Slope  
Ba Badus silty clay loam 0-2 
Be Baltic silty cl ay loam 0-2 
BdA Beadl e cl ay l oam. 0-2 
BdB Beadle c l ay,loam 2-6 
BdC Beadl e cl ay l oam 6-9 
Ceo Cl arno-Ethan loam 9-16 
Da Davis l oam 0-2 
DeB Delmont-Talmo l oams 2-6 
DmA Dempster  silt l oam 0-2 
DmB Demps ter  silt l oam · 2-6 
EaC · Egan  sil ty clay loam 6-9 
EbA Egan-Beadle complex 0-2 
EbB Egan-Beadle complex 2-6 
EbC Egan-Beadle complex 6-9 
EeB Egan-Ethan complex 2-6 
EeC2 Egan-Ethan complex 6-9 
EgA Egan-Viborg s ilty c l ay loams 0-2 
EhB Ega n-Wentworth silty c l ay loams 2-6 
EoF Ethan -Betts loams 21-40 
ErE Ethan-Cl arno loams 16-21 
EsE Ethan-Cl arno stony complex 6-25 
EtD Ethan-Davis s tony comp l ex 3-21 
Gr Gracevil l e  s ilty clay l oam 0-2 
HeB H�n kin l oam 3-9 
La Lama sil ty clay loam · 0-2 
PrA Prosper loam 0-2 
Ra Rauv i lle silty clay loam 0-2 
Sa Sandy la ke beac hes 0-2 
TABLE 1 conti n ued 
Al phanumeric 
Identifi er 
ScA 
SdB 
TdE 
Te 
VbA 
VgB 
w 
We A 
Wh 
Wo 
Wop 
Characteristi c 
Sinai s i l ty c l ay 
Si nai s i l ty c l ay l oam 
Tal mo-Del mon t  l oams 
Tetonka s i l t  l oam 
Vi borg s i l ty c l ay l oam 
Vi borg-Egan.s i l ty cl ay l oams 
Water 
Wentworth-Egan s i l ty c l ay.l oams 
Whi tewood 'Si l ty c l ay loam 
Worthi ng sil ty c l ay l oam 
Wort h i n g  sil ty c l ay l oam ponded 
% 
Sl ope 
0-2 
2-6 
6-2 1  
0-2 
0-2 
2-6 
0-2 
0-2 
0-2 
0-2 
·0-2 
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The digitized soils data for eac h section were mac hine plotted 
on myla r and overlaid onto the soil survey ma p in order to verify 
the confo rmation of the cellular data to the polygonal data of the 
soil su rvey. Figure 2 is a line plot of one sectfon overlai d onto 
the soil survey map section . After the verifica tion eac h  of the 
subsets were merged muc h like a puzzle into o�e data set for the 
entire wa ters hed . 
3. 4 Land'Cover 
The land  cover data for the waters hed were interpreted from 
1 :1 0,000 sca le color  and 1 :61 , 000 stereo color infra red aerial 
photog raphy collected by RS I in July ,  1 978 .  The color p hotography 
was on 9 x 9 inc h  film and the color infrared film wa s 70 mm. 
Ground trut h data for the watershed were collec ted for the 
interpretation  of  the aerial photography .  The ground tru th data 
were obtain ed by recording the land cover type  that occurred in 
20 
eac h  q uadrant  of almost  every road intersecti on within t he waters hed . 
This information was u sed to train interpretors and verify inter­
pretation results . 
In the interpretations  it was possible to accurately identify 
a maximum o f  twelve land cover categories. They were: water , 
wetl and , row cro ps , sm�1 1 grains , hay , pasture , alfalfa , idle land , 
fa l low , farms teads , trees , a nd urban build-up . For further 
definition of the categories see Appendix A .  
Fi gure 2. So i l  Su rvey Map Sect i o n  wi th Overlay o f  D i g i ti zed 
Boundari es . · 
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The timing of the data collection made in terpreta tion of the 
photogra phy re l a tively easy . At that particular point in the 
growing season small grains we re mature or very near mature . They 
app eared yell ow on the color photography and ea sil y separa bl e from 
other l and cover types .  Row crops such as corn and soybeans  were 
separable becau se individual rows could be seen in the fi elds . 
Fal low wa s separabl e on the color infrared photography becau se of 
22 
the lack  of vegetation . Water was the easiest  to ident i fy .  Wetlands  
were identified by the obvious presence of water, irreg u l ar  shape and  
aquatic vegetation. Farmsteads , trees and urban build -up we re 
del ineated by the obvious  con trasts w ith other land u ses . Hay was 
identified· by text ura l patterns indicating mowing a n d  wi nd rowin g . 
Alfa l fa was s eparated on color i nfrared by the bright red col or due 
to lu sh vegetation .  Pasture had a mottled texture a n d  appear li ght 
pink on the color  infrared. I d l e l and was the mos t  difficult to 
identify . The bes t indi cators of idle land were rectangu l ar  field 
patterns which had mottl ed, uneven texture and which did not 
resemb l e other crops or wet low areas near drainage or  where pondi ng 
occu rred due to the extremely wet spring months thus res tricting  
cu l tivati on. 
Each frame of the 9 x 9 inch 1 :1 0 , 000 sca l e photography 
encompassed s l ightl y more than one square mile . Thi s made i t  
po ssible to interpret and digitize the l and cover da ta on a section 
ba ses  simi la r to the soils data . Comparison of col or and color 
infrared photography aided in separation of land cover types .  
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Each l an d  cover section was mac hine p l otted and  overl aid onto 
the p hotography to ensure tha t all category boundaries were digitized 
correctl y .  The l and  cover s ubsets were merged into pne data set 
for the entire waters hed . 
. ·  
3.5 Land Treatment 
One of the primary objectives of the study was to as sist in 
identifica tion of areas 1n need of land treatment. The term 
" treatment"  is u sed in the medica l context such  a s  treating an  
il l nes s , in  this case an  ill ness  of the  land. Land  treatment can 
be a s  simp l e  a s  leaving crop residue on the land s urface  to reduce 
erosion o� as  comp l ex as terracing , depending on t he c ha racteris tics 
of the l and. 4 Some of the l and within the watershed had al ready 
been treated a s  a res u l t of work done prior to M I P .  
The l and  being treated with terraces �as of p rime importance 
since that l and ha s the most  severe erosion potentia l .  Other forms 
of l an d  treatment which are muc h  l es s  permanent than terracing were 
not identified in this study simply because their existence from 
yea r to year  was not dependable . 
The terraces themse l ves were interpreted from 1 :1 0 , 000 color 
p hotograp hy. The effective area of the terrace was determined by 
viewing the treated area on t he 1 : 61 , 000 scale s tereo color infra red 
fil m  and  estima ting the area ba sed on the s l ope of t he land.  
4Joseph  A .  Krivak ,  "Best Mana gement Practices to Control 
Nonpoin t-Sou rce Poll ution from Agri culture , "  Journal of Soil and 
Water Conservation 33 ( Ju ly-August 1 978 ) : pp . 1 61 - 6. 
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Fi gure 3 is � s tereo pair of 1 :61 , 000 color infrared rhotogra phy 
showing terra ces and their rela tionship to the slope of the l and . 
The l and t reatment was interpreted on a section basis and  merged 
into one data set for the en tire wate rshed . 
3.6 Extraction of Watershed. Data 
The soil s, l and  cover and treatment data sets for the watershed 
were firs t  interpreted on a section · basis . This proces s  cau sed the 
' . 
i nc l usion of data from the exterior sections of the watershed 
which were not a ctuall y a part of-the watershed . The inclu sion 
of these data would produce incorrect area ta bulation s for the 
watershed .and incorrect maps . 
The problem was sol ved by digitizing a data set which 
i dentified the boundary of the watershed . The boundary data was 
i dentica l  i n  size·to that of the other merged data sets . The 
bo undary data set  was composited with the other individu� l  da ta 
sets u s ing  AREAS . This process  p roduced a combina tion data set  
of data within the watershed and data outside of the watershed. 
The thematic gene ralization procedure of AREAS was u sed to 
produce separa te data sets for soil , treatment and l and cover in 
which data wit hin the watershed remained the same as i t  was 
originally but data out�ide of the watershed was changed to a new 
category ca l l ed "other" .  This effectively eliminated da ta from 
outside the watershed from any further ana lysis . 
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Figure 3 .  Color  I nfrared Stereo Pair Showing Effective Area 
of a Terrace . 
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CHAPTER IV  
RESULTS AND CONCLUSION 
4.1 Baseli ne  I nfonnati on 
Soil Con s erva t ion Serv i ce ( SCS ) resource personnel were the 
primary u sers  of t he information system . Meeti ngs were hel d  with  
SCS to  fami l ia r i ze them wi th  the  ex i st i ng analys i s  procedure s  
and pos s ibl e o u tput  products . Once famil iar wi th the operati on 
of the informat1on system , s cs ·personnel began q ueryi ng  the data 
base  for in formati on . 
SCS re source  personne l  had severa l informa tion need s to be 
addre s sed . The  i n i t i a l  request wa s for tabula r and map data for 
the  twe l ve  ba s ic l and cover tategories and the 40 s oil ma ppi ng  
units . The l and cover map data were· simpli fied by s eparating 
simil a r  l a nd cover classes  and producing doubl e and tripl e theme 
maps  in addit i on to a twe l ve theme map .  The thema ti c s eparations  
inc l u ded one  map with row crops , sma ll gra i ns wi th  i d l e  l and 
and fa l l ow combined into one c l � ss for a total of three themes . 
These t heme s  e s sent ia l ly represented crop l and .  Other ma ps were 
one with t he water and wetl and t hemes, one with pasture, hay a nd 
a l fa l fa, and one wi th  trees, farmsteads and urban buil d-u p . The 
thematic separation maps were prod uced at a sca l e  of 1 : 24, 000. 
These were overlayed with a 1 : 24 , 000 scale ba se map and u sed t he 
wor king maps . Ta bular  data were also produced for the themat i c  
map s . These data were u s ed t o  evaluate the ba s e  li ne cond i tion 
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of the waters hed . Ta ble 2 s hows the amount of eac h land cover 
c l as s  and Fi gure 4 i s  a map of  the twe l ve l and cover cla s se s  for 
the wa ters hed . 
4 . 2 Land i n  Need ·of Treatment  
A primary concern of SCS reso urce personnel .was to i denti fy 
areas i n  need o f  treatment. The areas i n  need of treatment were 
identifieJ by fi rst  themati cally separati ng the land cover data 
into three classes  of represent i ng cro pland and one cla s s  
representi ng non- cropland . The cropland classes  are row cro p s, 
smal l gra i n s, and i d l e and fallow. Figure s· s hows the location o f  
the cropland withi n the waters hed . Secondly , the soils data were 
thema ti cally separated i nto capab i li ty classes I I E, I I I E, I VE and 
other. 1 The capabi lity cl ass  I I E  land requ i res contour  t i llage 
as treatment and the I I IE, I VE c l asses  req u i re terrac i ng because  
o f  the more s evere s l ope . The "other" class  represented 
capab i li ty cla s ses wh i c h  are e i ther not ti lled or req u i re no 
treatment . F i gure 6 and Table 3 shows the loca t i on and amount  
of land i n  eac h capabi li ty class  wi th i n  the waters hed. 
The cro pland data were then compos i ted wi th t he data set of 
l and already treated w ith  terraces to exc lude the land whi c h  had 
been treated to date. The data set of untreated land was 
compo s i ted wHh the capa b i lity cla s s  da ta to deli neate the  
1u.s. Department  of  Agri culture , Soi l Conserva ti on Servi ce , 
South  Da kota Con s ervati on Need s I nventory ( 1970): pp.  378-385 . 
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Fi gure 5. Land 
Dark red: 
Med i um red : 
Light red: 
Brown: 
Whi te : 
Cover Map of Waters hed 
Row Crops Da rk blue: Water 
Sma l l Grains  Li ght bl ue : Wetl ands  
I d l e Lands Dark green: Hay 
Fall ow Li ght
-
g reen: Alfalfa 
Urban Bu i ld-up Dark Yellow: Trees 
Li ght Yellow : Farmsteads· 
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TABLE I I  
LAN D  COVER  TABULAR DATA 
CLASS PERCENT AC REA.GE 
ROW CROPS  31 11478 
SMALL GRA I NS 24 9036 
ALFALFA 5 1765 
PASTURE 15 5505 
HAY 6' 2143· 
FARMSTEADS 2 769 
I DLE 5 1809 
WETLANDS 2 820 
FALLOW 3 1279 
TREES 1 412 
WATER 4 1301 
URBAN BU I LDUP 2 588 
TABLE I I I  
CAPABI L I TY CLASS TABULAR DATA 
CLASS PERCENT. ACREAGE 
I IE 29 10,734 
I I IE 15 5,424 
IVE 9 3 ,271 
OTHER 47 17,476 
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Figure 5. Map of Cropland Classes 
Dark: Row Crops 
Medium: Small Grains 
Light : Idle and  
Fa l low 
Black : Othe r Land 
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Fi gure 6. Map of Capabi-1 ity C l a sses  I IE, I I IE, I VE and OTHER. 
B l ack : I I  E Green : IVE 
Bl ue : I I IE Red : Other 
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rema i n i ng area s i n  need of terraces or other trea tmen t .  A 1 : 24 , 000  
sca l e  map of  the area s in  need of treatment wa s prod uced to be  u sed 
in conj uncti on wi th  other maps  produced . Fi gure 7 s hows the  areas  
in  need of  trea tment .  SCS  res ource personneJ are current l y  u s i ng 
the data to recommend treatment practi ces to ·l andowners throug hout 
the waters hed . 
4.3 Sedi men t  Control Structure S i t i ng 
Another concern of SCS was the s i te sel ecti on of s ed i ment · 
con trol structures . Regard l es s  of the l evel  of l and treatment and 
con servat i on a certa i n quan ti ty of sed iment and nutri ent m� teri a l  
wi l l  be  de l i vered to  the l a ke .  Sed iment control s tructures wi l l  
s i gn i fi cant ly  reduce the amount by s l owi ng the runoff de l i very to 
the l ake l ong enough  to a l l ow the sed iment qnd nutr i ents to settl e 
to t he bottom of the c ontrol struc ture . The c l eaner water near t he 
surface i s  then re l ea s ed and  de l i vered to the l a ke .  
Si tes of two s tructures  had been determi ned from work pre v i ou s  
I 
to M I P .  However a t  l ea s t  two more maj or  structu res and s ome m i n or 
structure s  are p l anned under the Model  Impl ementati on Prog�am (M I P ) .  
SCS obtai ned i nforma ti on on other potenti al s i tes by genera l i z i ng 
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the soi l data accord i ng to s l ope characteri s ti c . A map wa s produced 
del i neati n g  the areas of the three most severe s l ope c l a s ses . The 
map de l i neated area s whi c h  may be s u i tab l e for structure s  ( Fi g ure 8 ) .  
These s i te s  are bei ng  i nspected at  t h i s time .  
Fi gure 7 .  La nd i n  Need of Treatment . 
Bl ue : Crop l and on Cl a s s  I I E Land 
Red : Crop l and on Cl as s I I I E and I V E  Land 
Whi te : Other 
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F i g u re 8 .  Poten t i a l  Se d i me n t  Con t ro l St ruc t u re S i t e s . 
Bl a c k : 2 1 -40 Pe rcen t Sl ope 
Da rk : 16-21 P e rc e n t . Sl ope 
Me d i um :  9 -16 P e rcen t S l ope 
L i g h t : Le s s  than 9 Perc e n t  Sl op e 
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4. 4 Conc l us i ons  
Th i s  work  coi nc i des wi th the fi rs t  year acti v i ti es of  M I P . 
The ava i l ab i l i ty of the geograph i c  i nformat i on system o utputs ha s  
provi ded i ns i g ht i nto t he  management needs of  the  wa ters hed and 
exped i ted the l and treatment  a nd sed iment con t�o l structure s i g ht i ng 
wor k  bei n g  perfo rmed by SCS . The i nforma ti on prov i ded esta bl i s hed 
a �ermanent record of the base l i ne .cond i ti on of the waters hed . 
SCS personnel  are current ly  u s i ng the l and i n  need of trea tment map 
and tabu l ar  data i n  the fi e l d to make recommendati ons  on best  
ma t �a gement  practi ces for the l andowners wi th i n  the  waters hed . The 
avai l ab i l i ty of t he map and tabu l ar data has a l l owed SCS to exoand ' I 
i ts acti v i t i es i n  terrace cons tructi on beyond what wa s pos s i b l e 
u s i ng prev i ou s  techn i ques ( see l etters i n  Append i x  B ) . Si te 
p l ann i ng , for potent ta l s ed iment control structures i s  a l so underway . 
Du ri ng  the rema i nder of M I P , l and cover wi l l  be mon i tored 
annua l l y  u s i ng  remote sens i ng techn i ques . Data. from the 
geogra ph i ca l  i n fo nnati on  system wi l l  be u sed to establ i s h crop 
rotati on prac t i ces , mon i tor  and i denti fy areas i n  need of trea tment ,  
as s i st i n  mak i ng  recommendati ons  on best management prac t i ces and 
hel p  i n  the eva l u at i on of water qual i ty improvement treatments and 
structu res . 
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APP END I X  A 
DEF I N I TI ON OF LAND COVER CLASSES · 
Urban Bui l d-up : These l ands i ncl ude c i ti es and towns a nd other · 
bui l d-up  areas of  mo re than 1 0  acre s  s u c h  as  
h i ghways , i ndus tri al s i tes , ra i l roads .  a i rports , 
cemeteri es , go l f courses and parks . 
Farms teads : Other l and that i s  cons i dered part of the farm .  I t  
may i nc l ude fa rm roads , feed l ots . and bu i l d i n gs .  
Pasture : Land i nc l ud ing  tame and nature grasses  used  pri mari l y  for 
grazi ng by 1 i ve.s toc k .  
Hay : Land  permanent ly i n  perenn i a l  g_rasses from wh i ch hay or s eed 
i s  harvested . 
Al fa l fa : Legumes u sed for hay o r �pas ture as part of  the crop 
rotati on .  
Row Crop s : Corn , s orghum , soybeans , and sunfl owers _ 
Smal l Grai ns : C l ose  growi ng  crops such as wheat , oats , barl ey ,  
rye and fl  ax . 
Fa l l ow :  Crop l and that i s  i n  fa l l ow as  pa rt of a croppi n g  sequence . 
Trees : Land i nc l udi ng s he l terbel t s  and natura l  tree sta nd s . 
Water : Al l n a tural water bod i e s  over 16 hectares ( 40 ac re s ) and  
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man made impoundments of any s i ze s uch as s tock  water dugouts . 
Wetl ands : Natu ral water bod i es l e s s  t han 16 hectare s  (40  acres ) 
wh i ch had water or  waterl ogged so i l s  present a t  the 
ti me of  i nterpretati on . 
I dl e l and : I dl e  crop l and currentl y  not t i l l ed but was i n  one o r  
more of  the past  three years . 
APPENDIX  B 
LETTERS OF EVALUAT I ON 
40 
U N ITED STATES DEPARTM ENT OF AGR ICULTURE 
SOIL CONSERVATION SERV I C E  
Federal Bui l d i ng , 200 Fou r th S tree t ,  S .  W . , Huro n ,  Sou th Dako ta 5 7 350 
Mr . Jeff E i d e n shi nk 
As si s tant Re search S c i enti s t  
Remo te S e n s i ng I n s ti tu te 
Sou th Dako ta S ta te Unive rsi ty 
Brooking s ,  South. Dako ta 5 700 7 
Dear Jeff : 
June 26 , 19 79 
The pho to s ,  map s ,  and data prepared by th� Remo te Sensing I n s ti tu te are the 
benclunark fo r de termi ning p rogre s s  toward achi eving the go a l s· of ·the Mode l 
Imp l ementation Pro g r am .  The i n i tial f l ights and prepared d a ta p rov i de the 
l and u se b a se a t  the b e g i nni ng of the program. F l i gh t s  a t  the comp l e tion 
o f  the p rogram wi l l  do cument l and u se chang e s  a s  we l l  a s  co n s e rvation me asure s 
that we re appl i ed . 
The l and u s e  capabi l i ty map wi l l  i ndi cate whe ther or no t the conservation 
mea su re s were app l i ed to the mo s t cri ti c a l  sediment producing areas . · The s e  
map s  al so &how whe re p l ann i ng a c tivi ti e s  shou ld b e  concentrated dur i ng the 
remai ning years of the program to reduce so i l  ero sion and s ediment d e l ivery .  
Concentra ti ng p l anni ng· a c tivi ti e s  a t  the mo st· cri ti cal are a s  minimi ze s the 
manpower i npu t s  to achi eve the MIP goa l s .  
Thi s type o f  i nforma tion wou l d  b e  a valuab l e  too l fo r p roj e c t p l anni ng for 
the Ru ral C l ean Water Program a s  it wo� 1 d  show the are a s  tha t  have the 
po ten tial for being c ri ti cal sediment source areas . The s e  are a s  cou l d  then 
be i so l a ted and p l anni ng for co n s e rvation me asure s coul d  be concen trated 
o n  the c ri ti cal are a s .  Mo ni to r i ng s tation s  for wa te r qua l i ty coul d  a l so 
be lo cated i n  o r  near the c ri t i c a l  areas . 
Sinc e re l v .  
Pau l .K • .Kl. s t  
A s si s tant S ta te Conservationi s t  
c c : C .  W .  Pe te rson , AC , S C S  · 
Brooking s ,  SD 
United States 
Department of 
Agriculture 
Je ff Eidenshink 
Soil 
Conservation 
Service 
A s si s t .  Res .  Scient is t 
Remo te Sensing In s t i.tute 
SDSU Brookings ,  SD 5 7006 
Dea r Je ff, 
July 9,  1979 
�-
Thi s  let ter is in reponse to a letter wri t t en June 21 , 1 9 7 9  t o  
Mr Pa ul Ri s t ,  SCS ,  Huron , SD . 
Fir s t  o f  a l l , I wou l d  l ike to commend you . for your who l ehea r t e d  
coope ra tion in working wi th the La ke He rman Model Impl ementa t i on 
Program• It ha s be en a plea sure t o  work wi th you and yo�r s t a f f  
a t  RSI . 
As you know , thi s proj ec t ha s been underwa y  about one a nd a ha lf 
yea r s .  In the s ta r t o f  the progra m ,  va rious a t temp t s  we re ma o e  to 
inventory land use , land t rea t e d  and c �nve rsely land nee ding t re a t men t .  
Thi s type o f  informa tion wa s picked u p  through know l e dge of the Work 
Uni t Sta ff and by s a mp ling ab out 20% of the s e c t i ons of land . Thi s  
work no t only involved our s ta f f ,  but a l so persons f rom the a rea a nd 
s t a t e  s ta f f s .  Seve ra l weeks o f  time from specia l i s t s  were u s e d  i n  
sa mpl ing the a rea . The s a mp l e s  were them expa nded t o  encompa s·s the 
entire wa te rshed a rea . Thi s da t a  wa s used for ba se in forma t i on a nd 
in sub s equent reports of the p ro j ec t .  On severa l occ a s i ons , i t  wa s 
neces sa ry to go over a l l a i r  pho tos for land use , s o i l  c a pa b i l i t y , and 
land trea ted e s tima t e s .  The pho tos ava ilable were no t en t i re l y  up t o  
date which l e f t  the pos s ibi l i ty o f  huma n erro r .  Thi s type o f  wo rk 
would take s evera l days to complete each ti�e over the ma p s . 
Since RSI came into the Qic ture , and furni shed us land capa b i l i ty 
land u s e  and land trea t e d  ma p s , our weeks o f  wo rk have b een e s sentia l ly 
ve ri fied and in . s ome ca s e s  s light cha nge s have been ma d e .  Ce rta inly , 
wi thin rea s on ,  undisputable figures can be es t a b l i she d .  The s e  f i gures 
a re b roken down much more than the s t a f f  wa s a b l e  to b y  the phot o s  
and samp ling me tho d .  
The RSI s ta f f  wa s no t only able to quo te exc e l l ent figure s , b u t  
they ma de ma p s  a s  t o  whe re ca tagori e s  o f  l a n d  exi s te d .  The s e  c a tagories 
inc lude soi l capa b i l i ti e s , we t la nds , woodlands , farms t ea d s ,  land u s e s , 
cropland on e ro s ive soi l s  and crop land trea ted on the s e  s o i l s .  
One int e res t·ing a s pec t o f  the RSI s tudy wa s a ma p  ma de o f  potentia l 
dam s i t e s .  Since land t rea tment i s  a p rima ry ob j e c t ive , i t  f o l lows 
tha t  some da ms wi l l  b e  ma de a t:·key poin t s  in the wa tershed. A la rge 
amount of t i me and s tudy by our people ha d gone into loca ting 
potent i a l  s i t e s .  The ma p prepa red by RSI ma tched a lmos t  perfec t ly 
. wi th the informa t i on tha t ha d ta ken considera b l e  time to ob ta in . 
I t  a l so poin ted ou t seve ra l  sma l l e r  s i tes which 
'
we re no t con s i d e red 
before the RSI ma p wa s compl e t ed . 
From thes e  ob s e rva t i on s , it i s  obvious tha t it is much qui cke� and 
more a ccura t e  for u s  to ob t a in qa ta by thi s means . 
A s  you hav� indica t e d , I hope to have more informa tion c oming thi s  
yea r from your depa rtmen t ,  I t  wi l l  serve to upda te the informa t i on 
now ava i lab l e .  
A ga in I c e rta inly wa n t  t o  exp res s  o u r  tlianks for the he l p  your 
s ta ff and depa rtmen t ha s been to the Lake Herman MIP. 
cc ; C .  w. Pe te rson 
Pa ul Ri s t  
·1. 
